Autographa californica nuclear polyhedrosis virus (AcNPV) contains a double-stranded, covalently closed, circular DNA genome of approximately 130 kilobase pairs. Physical maps of AcNPV DNA have been constructed for several restriction endonucleases (Miller & Dawes, 1979; Smith & Summers, 1979; Cochran et al., 1982) and a concensus map has been published (Vlak & Smith, 1982) . Synthesis of infected cell-specific proteins (ICSP) is under temporal control and the infection cycle has been divided into four phases of ICSP induction: 'early' (alpha), 'intermediate' (beta) , 'late' (gamma) and 'very late' (delta) (Kelly & Lescott, 1981; Wood, 1980) . The locations of some ICSPs have been mapped by cell-free translation of hybridselected RNA species (Vlak et al., 1981 ; Smith et al., 1982; Adang & Miller, 1982; Esche et al., 1982) and several translational maps have been published. Very little is known about RNA transcripts; only mRNAs for polyhedrin and p8 polypeptide have been identified and mapped on the AcNPV genome (Smith et al., 1983; Rohel et al., 1983) . Regions of the AcNPV genome that hybridized to RNA extracted 24 h post-infection have been identified (Vlak & Van der Krol, 1982) . In this study we analysed late viral mRNA species synthesized 24 to 30 h postinfection by a 'criss-cross' DNA-RNA hybridization technique (Bachenheimer, 1980) . Information on the size and genomic location of RNA transcripts was obtained and a partial transcription map of late mRNA species was constructed.
Many ICSPs were synthesized between 24 and 30 h after infection in AcNPV-infected cells (Fig. 1) . The two polypeptides synthesized at the highest rate were polyhedrin (ph; 29K) and p8 (approx. mol. wt. 8K). Previous studies have indicated that these polypeptides are the most abundant ICSPs between 24 and 60 h after infection (Smith et al., 1983; Rohel et al., 1983) . In addition, 24 other virus-induced ICSPs were synthesized 24 to 30 h post-infection (9. 5K, 10.3K, 10-7K, ll.7K, 12.5K, 13K, 13-5K, 14-5K, 16-5K, 18-5K, 19-5K, 22K, 23K, 24K, 25K, 27.5K, 32K, 34K, 36K, 37-5K, 39K, 44K, 58K and 78K) . Molecular weights of the three largest poly- (Brown et al., 1979) at an m.o.i, of 10 p.f.u./cell and the cells were pulselabelled with 20 l.tCi/ml [3H]leucine (59-8 Ci/mmol) from 24 to 30 h post-infection. The cells were harvested at 30 h, resuspended in electrophoresis sample buffer (ESB) (Brown et al., 1980) and heated in a boiling water bath for 5 min. The proteins were analysed by electrophoresis on a 14% polyacrylamide gel (28 x 14.5 x 0.15 cm), prepared for fluorography, and exposed for 7 days at -70 °C. The mol. wt. and relatively weak hybridization to small D N A fragments. A n o t h e r difficulty encountered in some of the blots was the vertical streaking, which m a d e molecular weight estimation of poly(A) + R N A s difficult; in these cases a slightly underexposed autoradiograph was used for (a) Fig. 2 . 'Criss-cross' RNA-DNA hybridization of late AcNPV mRNAs to viral DNA digested with BamHI, EcoRI and HindlII restriction enzymes. The S.frugiperda cells (2 x 108) were infected with the HR strain of AcNPV (10 p.f.u./cell) and the cells were pulse-labelled with 20 mCi [32p]orthophosphate (400 ixCi/ml) from 24 to 30 h post-infection. 32p-labelled cytoplasmic poly(A) ÷ RNA (approx. 1-2 x 107 ct/min) was isolated (Rohel et al., 1983) and fractionated according to size by electrophoresis on preparative methylmercury agarose gels (Bailey & Davidson, 1976) . The gels were then soaked in 5 mM-2-mercaptoethanol (45 min), washed three times with 2 x SSC plus 7 mM-iodoacetate and once with hybridization buffer (2 x SSC + 0.2% SDS). AcNPV DNA (tO ixg) was cut with either BamHI (a), EcoRI (b) or HindlII (c), the fragments were separated on preparative agarose gels and blotted onto nitrocellulose filters, as described by Southern (1975) . The 'criss-cross' DNA-RNA blot hybridization was as described by Bachenheimer (1980) . The sizes of mRNAs (kb), indicated on the left-hand side, were estimated using Escherichia coli ribosomal RNAs and globin mRNA as markers. DNA fragments were identified with respect to the strip indicated along the bottom of the figure. Cochran et al. (1982) for restriction enzymes BamHI, EcoRI and HindIII was used. Thickened lines on the EcoRI map indicate five regions of DNA homology within the genome (Cochran & Faulkner, 1983) . The locations and relative sizes of RNA transcripts (in kb) are indicated by horizontal bars and arabic numbers, respectively. calculations. The migration of AcNPV DNA fragments is shown under each of the 'criss-cross' RNA-DNA hybridization blots, and only those viral transcripts which hybridized to clearly separated DNA fragments on different blots were mapped on the genome. The size and gene location of most of these transcripts have been confirmed by Northern blot analysis (Alwine et al., 1977) . A correlation of 'criss-cross' and Northern blot hybridizations is shown in Table 1 . Fig. 3 shows a partial transcription map of late viral mRNAs, based only on 'criss-cross' hybridization data. The Northern blot analysis confirmed the genomic location of many of the RNA transcripts shown in Fig. 3 and provided similar RNA size estimates. Differences in the detection of transcripts by 'criss-cross' and Northern hybridization blots were noted. These could most often be accounted for by the greater resolution observed in Northern blotting compared with the persistent autoradiographic spread seen in gels used in 'criss-cross' hybridization. Hybridization of 2-1 kb and 1.2 kb RNAs to EcoRI-D DNA was detected by Northern blotting but not by 'criss-cross' hybridization. Other AcNPV DNA fragments, not listed in Table 1 , hybridized with 32p-labelled late cytoplasmic poly(A) + RNA, but owing to extensive streaking of the labelled RNA and the migration characteristics of large
